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Japan Sea doubly charged ions of 4øAr with 2øNe was checked using the atmospheric Ar standard. The production rate of 4øAr2+/½øAr + was measured to be less than 0.01. In the case of actual samples, Ar was completely adsorbed on a cold charcoal trap, and the beam intensity of ½øAr ion was less than that of 2øNe. Thus the interference was estimated to be less than 1% of 2øNe at the maximum. A precise description of the 3He/'•He and '•He/2øNe ratio measurements was given by $ano et al. [1982] . 
tectonic boundary of the "Itoigawa-Shizuoka tectonic line (I-S TL)." The studied area is discussed separately for the following districts: A (Hokkaido), B (Tohoku), C (Kanto and Chubu), D (Chubu), E (Kinki and Chugoku), and F (Kyushu).
6-inch mass spectrometer (6-60-SGA, Nuclide Co.). About 1 cm 3 STP of the original gas sample was introduced into the three-step purification line. Major chemical constituents such as N2, 02, CH4, and CO2 were removed by charcoal traps kept at -196øC and hot copper oxide. Heavier noble gases (Ar, Kr, and Xe) were also adsorbed on the charcoal trap. Purified He and Ne in original gas samples with about 1 x 10 -6 cm 3 STP of '•He were introduced into the mass spectrometer. Helium was not separated from Ne, which may lead to slightly higher 3He/'•He ratios than the true values [Rison and Craig, 1983] . However, the conclusions in this study are not substantially affected by this effect. Ion beams of 3He and '•He were detected by a double collector system. Resolving power of about 600 at 1% of peak height was attained for the complete separation of 3He beam from those of H 3 and HD.
In the case of water samples, He and Ne were extracted using a vacuum line and were introduced into the purification line prior to the gas purification process [$ano, 1983] . In a hot blank (i.e., the static background due to actual purification procedure without sample), amounts of 3He and '•He were below 1 x 10 -x3 and 3 x 10 -9 cm 3 STP, respectively, and were negligibly small compared with those of actual samples.
A standard sample for He isotope measurements was prepared by mixing known amounts of pure ZHe and '•He gases.
The mass discrimination factor of the measuring system was calculated by the standard sample. Atmospheric air at Tokyo was used as a running standard. The mean value of the cor- Table  1 . In order to obtain a picture of the general degassing features of the Japanese Islands, comparison of the 3He/'tHe ratio distribution in a single sample type throughout the archipelago would be desired. As such sampling is practically impossible, we will make use of as many samples of various sample types as are available. Effects due to differences in sample type can be ignored, as explained below.
Since 3He is the primordial component derived from the mantle, any difference in the concentration in a sample can be regarded as a difference in the contribution from the mantle, irrespective of changes in sample type. Fumarolic gases are inevitably limited to the volcanic areas in the Islands due to their genetic configuration. Hot springs as well as mineral springs are also heterogeneously distributed; that is, hot springs are generally located in the area on and westward of the volcanic front and mineral springs are located in the frontal arc region. The distributions can be understood to reflect a major characteristic of the island arc system due to the lack of magmatic sources in the frontal arc region. The definition of a hot spring in this paper is a spring issued at temperature greater than 25øC. A spring at temperature less than 25øC is a mineral spring. By this criterion, some hot springs (i.e., sites 45 and 85) in the sedimentary basins are assigned as nonvolcanic hot springs. Hot springs and mineral springs are essentially the same and differ only in their temperature [Yuhara and $eno, 1969] . Wells drilled in the frontal arc region generally provide lowtemperature water, whereas those in the back arc region generally yield high-temperature water. Water temperature of deep wells in the frontal arc region, however, would be expected to be higher due to their geothermal gradient. Some of these may also be classified as hot springs.
Natural gases and petroleum gases belong to another category in the sample type. In this paper, petroleum gas is defined as gas associated with petroleum. A wide variety in the 3He/•He ratio ranging from 1 x 10 -7 to 8 x 10 -6 was observed for methane-rich natural gases and petroleum gases in Japan [Wakita and $ano, 1983] . The observed systematic distribution of higher content of 3He in the back arc region and lower in the frontal arc region was interpreted to be generated by magmatic activities.
The highest 3He/•He ratio, 9.65 x 10 -6, was observed at a hot spring (site 71). Values higher than 9.0 x 10 -6 were obtained at five sites located close to volcanic and geothermal areas. It is noted that a mineral spring (site 54) at a temperature of 24øC showed one of higher 3He/'tHe ratios. The lowest 3He/'•He ratio, 7.47 x 10-8, was observed at a natural gas field (site 115 In the Hokkaido district (Figure 2 ), only one sample was collected near the volcanic front in the frontal arc region. The 3He/4He ratio of 1.72 x 10 -6 is slightly higher than the atmospheric ratio. Just on the volcanic front the 3He/'•He ratio is 5.30 x 10 -6, about 4 times higher than that of the atmosphere. That value, however, is as low as one third of the MORB-type He. Farther toward the back arc region, the 3He/•He ratio becomes gradually higher. At a hot spring, about 360 km away from the trench, the 3He/•He ratio of 7.64 x 10 -6 is the highest in the Hokkaido district: over 5 times the atmospheric ratio and almost equivalent to that of volcanic gases in the Circum-Pacific region (subduction-type He).
We have already reported a 3He/•He profile in the Tohoku district . In the present work (Figure 3) , two hot spring gases (samples 16 and 17), eight petroleum gases [Wakita and Sano, 1983] , and a natural gas on the Pacific coast (sample 36) are added to the earlier profile. In the frontal arc region the 3He/4He ratios are extremely low with values of (1-5) x 10 -7. The lowest ratio, 1.61 x 10 -7, is observed at a site about 80 km from the volcanic front.
Near the volcanic front the 3He/½He ratios are significantly higher, as shown in a hatched zone. Just on the front, the 3He/•He ratio is 5.00 x 10 -6, equivalent to that in the Hokkaido district. Farther toward the back arc region, the ratio becomes gradually higher, reaching the maximum ratio. At a hot spring 170 km away from the volcanic front, the ratio shows the highest value of 9.01 x 10 -6.
In the Kanto and Chubu district (Figure 4) , overall variation in 3He/•He ratios is similar to those of A and B districts (Figures 2 and 3) . In the frontal arc region facing the Pacific coast, the ratios are extremely low with values of (1-3) X 10 -7. Closer to the volcanic front, the 3He/4He ratios become slightly higher. The 3He/4He ratios of two mineral springs (sites 39 and 40), about 10-15 km east of the volcanic front, are slightly lower than that of the atmosphere and apparently higher than those of sites facing the Pacific Ocean. Profiles of the 3He/4He ratio in SW Japan are rather complicated; that of E is dramatically different from those seen in NE Japan, which may reflect differences in tectonic environments.
In the Chubu district ( Figure 5 ) the volcanic front has not been defined. A water well gas at the farthest site from volcanic ranges shows the radiogenic 3He/'•He ratio of 1.02 x 10-7, suggesting negligible contribution of subduction-type He. Gas samples with the ratios of 1-2 times higher than the atmospheric value are in the frontal arc region. In the back arc region the ratio becomes significantly higher. As seen in 
